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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbpl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4EeOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIIX 1
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pasoBanus B Poccuiickoit dDexneparuu, a Takke IOJOXKEHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 0OECIICYCHUH
CYIIIECTBOBAHMSI YeIOBEYECKOTO 00mecTBa. COTsIacCHO HAa3BaHHBIM TIOJIOKCHHSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Aa€T NpeNCTaBIECHHWE O LEIsAX, 00 oOmen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUEOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3yYE€HHUHM OHOJIOTMM, OJjlarojapss 4yeMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze XKU3HM U OEpeXHbIM OTHOIICHUEM K OKpYXalollell MPUPOIHON cpele.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOCHUHU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUM B TOBCEIHEBHOM JKU3HU JJISI PEUICHUS MPUKIIAIHBIX 3a/7a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOoBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[eJIECO00Pa3HOT0 TOBEICHUS B OKPYXKAIOIIEH MPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SUCTBEHHOM JESATENbHOCTU YEJIOBEKA HAa COCTOSHHUE MNPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus
YCIIOBHUM TSI PEIICHUS OJJHOW M3 aKTyalbHBIX 3a/1ay MIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS



CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JAUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero ooOmero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (opMHUpPOBaHUE Yy OOyYarOUIUXCS MPEACTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
YCIOBUSL  JUIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpupoAbl, (OPMUPOBaHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3zomacHoro oOpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3naueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3ydyenne omomorun odecrnedynBaeT yciaoBHs Uil (GOPMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPECTaBICHUSAMH U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNIECHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEpKAHMS, IPEICTABICHHOIO B MPOrpaMMe IO
OHMOJIOTHH.

OT60p coxaepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3MIHMHA KyJIbTypOCOOOPA3HOTO TOMIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOUM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM it POpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE cCOACpXaHUS y4yeOHOro Marepuaga B MPOTPaMMe I10
OMOJNIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHM3anuu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICAYIOIINE COJepKaTeIbHbIe TUHUN: «bronorus kak Hayka. MeToabl
Hay4yHOTo To3HaHMs», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpraHMYecKOro MHUpay,
«DBOJIOLUSA KUBOU MPUPOABD, « DIKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[enr wusyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOrO paHra M NpUOOpeTeHHEe YMEHUM
UCIONB30BaTh ATH 3HAHHS MJS TPAMOTHBIX JEHCTBHII B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOABI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.



JocTikenue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIONINX 3a7au:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHsIX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uh U OCOOCHHOCTSX >KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOM NpPHUpPOAbl HAa OCHOBAaHUU 3HAHUN M OMNbITA, MOJYYEHHBIX NpHU
M3y4YEeHUU OUOJIOTHH;

dopmupoBaHre Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEeW, COOTIOICHUS ITUYECKUX
HOPM TIIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYIbTYpHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero ooOmero oOpazoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBEeHHO-HAy4YHbIE PEIMETHI.

Jlist m3ydenusi 6Moa0ruu Ha 6a30BOM ypOBHE CpPEIHETo o0I1ero oopa3oBaHus
orBoguTcs 68 wacoB: B 10 kmacce — 34 4aca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEP)KXAHUE OBYUEHUA
10 KJIACC
Tema 1. BuoJsiorusi Kak HayKa.
buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTMMH €CTECTBEHHBIMM HayKaMH, Quiiocouei, ITUKOM, 3CTETUKON U MPABOM.
Ponp Ouonorunm B (QOpMHUPOBAHMM COBPEMEHHOM HAayYHOW KapTHHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.



MeTonbl MO3HAaHUS KUBOW IPUPOIbI (HAOTIOIEHUE, IKCIIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaccupukanus, MOJAETUPOBAaHUE, CTaTUCTUYEecKas oOpaboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcnosb30oBaHME pa3IMYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKusbie cuctempl (OMOCUCTEMBI) KaK peaMeT u3ydenus: ounosorun. OTianyaue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHBINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKH ), OMoC(epHBIA.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPraHHU3alluu
YKUBOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHE 3JIEMEHTBhI: MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI WU MHUHEpAJIbHBIX BEHIECTB B KieTke. llogmep:kanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMUHOKHMCIIOTBI — MOHOMEpPHI OEIKOB.
He3ameHnmble M 3aMEHUMBbIE aMUHOKUCIIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAS, BTOpPUYHAs, TpETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonoruueckue
¢byHKIIUM OEIKOB.

depmeHTHl — Ouosiormdyeckue kartanuzatopel. CrTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamMuHbI.
OTmuus PepMEHTOB OT HEOPTAHMYECKUX KAaTaITH3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToyMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJUII003a). buonornyeckue GyHKIMM YTIiIeBOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue dyHknmu sunuaoB. CpaBHEHUE
YTIIEBOIOB, OCTTKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUH.

HykneunoBsie kucnorsl: JHK wu PHK. Hykneoruast — MoHOMEpHI
HyKJIenHOBBIX Kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIun.

[{utonorus — Hayka o kierke. Kiietounas teopus — mpuMep B3aUMOJAEUCTBHUS
ujei 1 PaKkTOB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.



Knerka kak menoctHas >xuBas cuctema. OOmpe NpU3HAKU —KIETOK:
3aMKHyTasi HapykHasg memOpana, monekyisl JIHK kak renermyeckuil ammapar,
CHCTEeMa CUHTe3a Oernka.

Tunel KJIETOK: JyKapuoTUuYecKas U mpokapuotudyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. KinerouHas crenka Oaktepuil. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IpUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsS CTEHKA, TITMKOKAIUKC, UX
dbyukiuu. [nasmaTtnyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuuH. [{uTomnazma u eé
opraHouibl. OpHomeMOpanHbie opraHousl kietku: JIIC, ammapat ['onbmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOW[bI KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxkneHne MUTOXOHApHM U Tactua. Bunel miactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp KieTku. CTpoeHue sanapa: sjuepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XuMUYECKUX FJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «Ctpoenue mosexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpOEHHME MPOKAPUOTUUECKON KIIETKUY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE MJii MPOBEIACHUS
HaOJIOJICHUM, W3MEPEHMM, HSKCIIEPUMEHTOB, MUKpOIpEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqIuTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK PpaCTCHHH,
JKUBOTHBIX W OaKTepUM MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax U HUxX
OMHCAHUEY.

Tema 4. /Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUA (SHEPreTUYeCKUil OOMEH) — JBE CTOPOHBI E€AMHOr0 Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEMIECTB W DHEPrUUM B TOHUMAHUU
MeTabonmu3ma.



Tumnbel oOMeHa BelecTB: aBTOTPOdHBIN U rerepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CmeroBas W TeMHOBas (¢a3bl (oTocwHTE3a. Peakiuu
dotocunteza. dpPexkTuBHOCT PoTOCHMHTE3a. 3HAUCHHE (HOTOCUHTE3A JIS KU3HU
Ha 3emuie. Biausinue ycnoBuid cpenpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocHHTe3. XEeMOCHHTE3UPYIoNne OakTepuu. 3HaUYCHUE XEMOCHUHTE3a IS
YKU3HH Ha 3emie.

DHepreTudeckuii oOMeH B KJeTke. PacierieHue BeliecTB, BbIJICICHUE U
aKKyMYJIUPOBAHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopogHOe OKHUCIEHHE, WM KJIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (DHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus reHetuueckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpumnuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocunres
Oenka. Ortanbl TpaHcasuuud. KoaupoBaHwe amMUHOKUCIOT. Ponb pubocom B
OouocuHTe3e OenKa.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. U.
HNBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKMU3HEHHOTO IHMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpUIIIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuipel 1 cxembl: «Tunbel nutanusy, «Metadbomuzm», «MUTOXOHAPUSY,
«IHepreTudeckuii oOMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbM nuki Bupyca CIIN/a,
oakTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: monenu-anmuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WIM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Pernukanus — peakiys MaTpUYHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlunouaHeIi W TAluIOMOHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{utonornuyeckue OCHOBBI PA3MHOKEHHS W HWHIAUBUAYAJIBHOTO  Pa3BUTUSA
OpPTaHU3MOB.

Henenue knetku — muto3. Ctaauum murto3a. IIpoueccel, npoucxonsiiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rTuOeIb KISTKH — aromnTo3.



@DopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Bupl Oecronoro
Pa3MHOXKEHUS: JI€JIEHWE HaJBO€, IOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
CIIOpO0Opa30BaHKE, BEr€TATUBHOE pa3MHOXkeHUE. MICKycCTBEeHHOE KIOHHpPOBaHUE
OpTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUSI OT OECTIOIOTO.

Meito3. Ctaguu Mmeiio3a. IIporecchl, Npoucxoadiine Ha CTaausiaxX Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOJIOrMYECKUMHA CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKM U sSMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TameT (CrmepMaro30oujl, SHUIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo30uaoB. OIIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHEe  (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. TUIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MPAMOE, HenmpsiMoe (JIMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAJINM PA3BUTHSL.

JemoHncTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY», «JIBoliHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BereraruBHoe pa3MHOKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMb», «Knerounsii mukim», «Permmukanus JHK», «Mutos»,
«Mernosy, «IIpsMoe u HenpsiMoe pa3BuTUE», «['aMeTOreHe3 y MICKOMUTAIOMINX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpPOTNpEenapaThl «CriepMaTo30uibl
MJIEKOITUTAIONIEero», «ShleKkIeTka MiaekonuTaromero», «Kapuokunes B KieTKax
KOpelka JIyKa», MarHuTHas MoJeJib-almuinKauus «Jlenenue KIeTKn», MOJelb
JIHK, monens meTada3zHoi XpoMOCOMBEI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HabmomeHume MUTO3a B KJIETKaX KOHYHKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopuas pabGota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEapaTaxy.

Tema 6. HacjiecTBEeHHOCTh U M3MEHYHUBOCTH OPraHM3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pa3Butus reHeTUku. Poibs nuronoruu
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToasl TeHeTHKH (THUOPUAOIOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYEeCKHil). (OCHOBHBIE TI€HETHYECKHE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBaAHUM.



3aKOHOMEpPHOCTH HAacJieI0BaHusl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpumHoe CKpemuBaHue. 3aKOH €IUHOOOpaswsi THOPUIIOB TEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBAHHUS. 3aKOH paCUICIJIEHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOTO  HacledOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyomiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUS
JUJIsL OIPE/ICJICHH S TeHOTHIA OCOOU.

CuernienHoe HacneioBaHue mpuszHakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClenIeHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTHU. | eHeTMUeCKne KapThl.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporameTHble OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

N3meHunBOCTh. BUaBl N”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsl KpUBasi.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKUM U HX
HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, U3MEHUUBOCTh. KoMOMHATHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NpU4MHBI MyTanuii. MyTareHHbie (hakTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaciencTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYMBOCT.

I'enernka yenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YyeJIOBEKa: reHeaJIOTHYECKUM, OJTM3HEIIOBBIN, IIUTOT€HETUYCCKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JieBaHUS 4YeJIOBEKA: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJEICTBEHHOM MPEIPacoiOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPMIAKTUKA U JICUCHUS TeHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAIICHUHY U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIoBeKa.

JdeMoHCcTpaum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIMBAHME U  €r0
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHUSI U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«uTomorunyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Metio3y,



«B3aumoznencTBue aJUICNIBHBIX TE€HOB», «l'eHeTHyeckue KapTbl pacTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moiyia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUIEHHOTO C mnoyiom», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukaloHHas W3MEHYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

O6opynoBanue: MojeNU-anIIuKaiu «MOHOTHOPUIHOE CKpELIUBAHUE,
«HenonHnoe nomuHupoBaHue», «JurnbOpunHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «J[po3oduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynpbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuil y Jpo30¢puiasl Ha TOTOBBIX
MHKpOITpEnapaTax.

[IpakTueckass pabora Ne 2. «CocraBieHUE UM aHAIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKALIUS.
VYuenne H. W. BaBuioBa o0 1eHTpaXx MPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNieKIUuU. MacCoBBIM U MHANBUAYATbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOpOICTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBAHUE — ayTOPUIWHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYEHUE TOJUILIONAO0B. JIOCTMKEHHS CENEKIMU pPACTEHUH, >XUBOTHBIX W
MHKPOOPTAaHU3MOB.

buoTtexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAsg HMHKEHEpUs. ITarbl
co3ganusi pexombunantHod JIHK wu Tpancrennnix opranm3moB. Kierounas
nHxeHepusd. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanue BBICOKOIPOAYKTUBHBIX CEJIIBCKOXO35MCTBEHHBIX OPraHU3MOB.

Dkoyioruueckue M dtuyeckue  npodmemsl. MO —  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabnuiel u cxeMbl: Kapta «lIeHTphl MPOUCXOXKACHUS W MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenui», «Otnanéanas rudpuauzanusy, «Padoter akagemuka M. @. iBanoBay,



«Homumnonnusy», «OOBeKTHl OHOTEXHONMOTUM», «KieTouHble KyIbTypsl U
KJIOHHpOBaHHe», « KOHCTpynpoBaHue U mepeHoc reHoB, XpOMOCOM.

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBl M JIOCTH)KEHUS CEJIEKIIMU PAacTeHUN Hu
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTAHIIHIO, TUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JAOOPATOPUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. JBosrOoMOHHAsT OHOJIOT M.

[IpeanocbuUlkKM BO3HMKHOBEHMS 3BOJIIOLMOHHOM TEOPUH. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuune (hayH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHass tTeopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBMKylIME CHIIBI 3BONIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTalMOHHbBIN
IpolecC M KOMOMHATHBHAas M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BooUUU. [Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBonorusi. PopMbl  3BOMIOIUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IponcxoxaeHne OT HECHEeNUaIu3upPOBaHHBIX NpeAkoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHE Oprannyeckoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Bosronun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U ceMsiH, KosuleKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIIPABICHUS JBOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wmojaenb anmumkamus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(POIOTrHUYECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumotesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emje: a0uoreHe3 M naHcnepMmus. XUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE TMPOTOKJIETKU. [lepBble KIETKH W HX DSBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. [laneosoiickas spa u €€ mMepuoAbl: KEMOPHUIICKUH,
OPAOBUKCKHUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3030HCKas 3pa U €€ MEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickags »3spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOornyecKux mnpoueccoB. OCHOBHBIE J3TaIbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoMoLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.



DBOJIIOLMA YeJIOBEKAa. AHTPOIIOJIOTUs KaK HayKa. PazBuTue npeacraBieHuil o
IIPOUCXOXKJIEHUN uYeloBeKka. Meroabsl H3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0oTOOp. OOIEecCTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymeneli, YenoBek mnpsaMoxonmdammi, YenoBek Heanaepranbckui, UYenosek
pasyMHbIii. Haxoiku ucCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIH.

Yenoseueckue pacel. OCHOBHBIE  OONBIIME  pachl:  €BPOMECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  IMpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpel 1 cxembl: «Bo3nukHoBeHne CosiHeUHOM cucteMbl», «PaszBurue
opraHuuyeckoro wmupa», «PacturenbHas kieTka», <« KuBOTHasi  KJIETKa»,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI0 4YeJOBeKa», «llpeBHeumue moam», «pesHue moam», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHLA), CIENKH WIH
U300pKEHUSI KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHOJOTHUecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpY:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJadyd ¥ pa3aenbl 3KOJOTHA. MeTObl 3KOJIOTMYECKUX
UCCJIEIOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccudukamuss skxonorndeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpOmoreHHsle. JlelicTBUE HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.



AOGuoTnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DoTONepruoan3M.
[IpucniocoOnenust OpraHU3MOB K  JEHUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAuYe€HHWE OWMOTHYECKUMX B3aWUMOJCHCTBUW [UJISl CYIIECTBOBAHMS
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKHU monysiuud. (OCHOBHBIE TMOKa3aTeau
MNOMYJISIIMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuKa 4YuCIEHHOCTH MOMYJISLUN U €€ Perysuusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTeHUN U3
Pa3HbBIX MECT OOUTAHU.

JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pPa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pPacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpAHCTBEeHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBsA3u B
OHOoIIEHO3E.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muiLEBbIE) YPOBHU OKOCUCTEMBbI. [luileBble LENMU U CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBAa 3KOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEeCCHs.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunBoctu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, cocTaB u CTPyKTypa
onoceprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepbl Kak



rJ100aIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyniecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHneHnue
O1opa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HUCHOJb30BaHue. JlocThxkeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenmu nutanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  IpUpOay», «BaxkHEHMIIME HMCTOYHHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BoA», «llouBa — BaKHEMWIasi COCTABIISIONIAS
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexTy, «DaKTOphI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdeps,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: Mojelb-anrukamnus «TunudHbie OMOLIEHO3bI», TepOapwii
«PacturtenbHbIe COOOIIECTBAY, KOUICKIINKA «bHoleH03», «BpeauTenu BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepannu, u300pakeHUs OXpPaHSEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.

[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA TIPOI'PAMMEBI  T1IO
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHET'O  OBHIEI'O
OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBnuBalTCi TpeOOBaHUS K pe3ysibTaTaM
OCBOCHMsI  OOyYarOIMIMMUCS TpOTrpaMM  CcpefaHero  obmero  oOpa3oBaHWUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS mpeamera «buomorus
BBIJICJICHBI CIICAYIOIIME COCTABJISAIONINE: OCO3HAHWE OOYYAFOITUMUCS POCCHUHCKOMN
IpaXIaHCKON HICHTUIHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOOINPENCNICHUI0, Hadu4he MOTHUBAIlMKM K OOY4YeHWI0  OHMOJIOTHH,
IIeJICHANIPABIICHHOS DPAa3BUTHE BHYTPEHHUX YOEKIEHWUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH WM HCTOPHUYECKUX TPATUIUN PA3BUTHS OHOJIOTHYECKOTO



3HAHMS, TOTOBHOCTh U CHOCOOHOCTbh OOYYalOIMXCSl PYKOBOJACTBOBAThCS B CBOEH
JESATENPHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, HPUCYLIMMH CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHWs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTD LIEJIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHUS MHpeaMeTa «buonorus» AOCTUTarTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSATENBHOCTU B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOIECTBE IMpaBUJIaMU W HOPMaMH
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH NO3WLMM JIMYHOCTH, MaTPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO O0O0IeCcTBa, PAaCIIUpPEHUE KU3HEHHOTO
OIBITA U OIBITA IEATEIBHOCTH B INPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX TpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITTOJIHCHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBHIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSAMH U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B TIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBLHBIX W MCCJIEAOBATEIbCKUX 3a/ad, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPHKAHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOMN UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpE]



Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3bIK M KYJIbTYpY,
IPOLJIOE U HACTOSIIIEE MHOIMOHALIMOHATIBLHOr0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPO/IbI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YEeHHUs] OWMOJOTUM B TO3HAHUM 3aKOHOB
IPUPOABL, B AKU3HH YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO M 3anute OredecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE IMOITMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHOro ooOpa3a >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH U OTAbIXa, peryaspHas duzndeckas
aKTUBHOCTbB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TMPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHHE MOCIEACTBUN U HENPHSTHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLUUAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

WHTEPEC K pa3IuyHbIM cdepaMm mpodheCcCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP OyAymiell mnpodeccud U pearTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;



TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE€ KaK HCTOYHHKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphl: TNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKarOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUS TpU pEUIeHUU NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBW  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, MPHHOCIIIMX Bpel  OKpYKarolleu
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, YIKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE Ccrneuu@uKd OHOJOTUM KakK HayKd, OCO3HaHUsA €€ pOoJiu B
(GbOopMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHUs: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOUCKA MyTEeW BBIXO/JA U3 TI00ATBHBIX AKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIIBLHOMY
UCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUH OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IpU U3y4eHUH OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHMOJIOTUYECKUE 3HAHUS IS
penieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHMOJIOTMHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yibTaThl OCBOCHHS y4eOHOTO mnpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleoBaHue,  HaONMIOJIeHWe, W3MEpPeHHE, OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalIbHbIC Yy4yeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYalollUXCs, CIOCOOHOCTh
oOyuaronmxcs UCIIOJIb30BAaTh OCBOEHHBIE MEXIMCIUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yuyeOHbIE JEHUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

Ogaanenue YHUBEpCAJIbHBIMU Y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENNLHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUM NPHUEMBI JIOTHYECKOTO MBIIUICHHUS
(aHanmu3a, CUHTE3a, CPaBHEHHUS, Kiaccudukaiyu, 0000IIeHNs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIAENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATD
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONPENENATh LENN JAEATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI JEATEIbHOCTH C TOCTABIEHHBIMU LIETSIMH;



UCIIOJIb30BaTh OMOJIOIMUYECKUE MOHATUS JUIsl 00bACHEHUs (PAKTOB U SIBJICHUN
YKABOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUCHMUS;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcTtsa Uil IIPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHUsS HPOOJEeMBbl C YYETOM aHaM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHusi npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsiX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILIJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlICHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMEThb IMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO U MPAKTHYECKYIO OOJIacTH
KU3HEJIEATEIbHOCTY;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE yueOHOTo
nocoOusi, HAyYHO-TIONMYJIIPHOM JUTEpaTtype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
MH(POPMAILIMIO Pa3IMYHBIX BUIOB U (POPM IpE/ICTaBICHUSI, KpUTUUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOMABI NPU MOUCKE U
orbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMYHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeACTBa MHpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HAaBbIKAMU  paclO3HaBaHMs M 3alIMTBl  MHPOpMAaIUH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpEJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (POpPM B3aUMOJECICTBUS NPU pelICHUH yueOHOM 3a1a4H;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ IOCTHXEHHUIO: COCTABIISITh IUIAH JCUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpearaTb HOBBIE NPOEKTHI, OLEHHMBATh WJAEU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1ajIeHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBMSIX M IMOCTYNKAaX IO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIITh ITO3HABATEIBHYIO JESITEIbHOCTD, BBISABIISTH
po0JIeMBbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pPELICHHUS MpodsiieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaThb OCO3HaHHBIA BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAMUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU [JIs OLEHKHU CUTyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBAaTh PHUCKU KU CBOEBPEMEHHO MNPUHUMATh PEIIEHUS IO HUX
CHIKEHHIO;

NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JESTENBHOCTH;

3) mpuHsiTHE ce0sl U APYTUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;



IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU aHaIUu3€ pe3yJbTaToB
JEATEIBHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUH JIPYTOro YEJIOBEKA.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTarbl OcBOeHHS mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue jis yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, HHTEPIIPETAIIUU U
npeo0pa30BaHUI0 3HAHUM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX y4E€OHBIX CUTYallUsAX, a TaKkKe B peallbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA VISl pEILIEHUS dKU3HEHHBIX 33714,

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKa, OpPraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
DHEPTUH), TOMEOCTa3 (CaMOperyJsius), YpOBHEBasT OpraHU3aIlisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbel (I
Menpens, T. Moprana, H. M. BaBunioBa) u ydenus (0 IeHTpax MHOTO0Opa3us u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHHWI, OpraHu3alus U MNpOBEICHUE
OMOJIOTMYECKOTO  DIKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEILECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOT0 W DJHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno03a,
OILUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAWUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);



YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C 1enplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3I0POBbS
OKPY>KaIOILUX JIF0IEH, COOII0EHUS] HOPM I'PaMOTHOIO IOBEJEHUS B OKPYKAIOLIEH
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pEelIaTh JJIEMEHTAPHBIE TIE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHUE, CLEIJICHHOE HACJIEI0BAaHUE, COCTaBISAThH CXEMBI
MOHOTHMOPHIHOTO CKpEIIMBAaHMs JJIsl MpECKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpaKTUYECKHEe pabdOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(OpPMaLUU, HAYYHO-TIONYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITI0JIb30BaTh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro mnpeametra «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIJIAJIE POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BU/JI, TIONYJISALUS, TeHOGOH/, SBOJIOLMS, ABMKYIIUE CUIIbI ((PaKTOPBI) IBOIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
DKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHME WH3jaraTh OHOJOTHYECKHE TEOpUH (PBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit aBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJAJI€Th METOJAMU HAYYHOI'O IO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U
OINKMCAaHUE JKUBBIX CUCTEM, IPOLECCOB M SIBJICHUM, OpraHU3alus U IpPOBEICHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYECHHBIX



pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB,;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BUJOB, MONYJALHUA, TPOAYLEHTOB, KOHCYMEHTOB, PpPEIylLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHHUs, MPHUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKHX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TOTOKAa DHEPIMH B JKOCHCTEMAaX, AHTPOINOTEHHBIX HM3MEHEHHH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3IOPOBBS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIOLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PalliOHAIEHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE pPEeIIaTh dJeMEHTapHble OMOJIOTHYECKUE 3a7aud, COCTABISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMaX (1€ MUTaHUS);

YMEHHUE BBIMOJIHATH JIA0OpATOPHBIE M MPAKTUYECKUE PpadOThl, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO  COJIEP)KAaHUSA, BKIIOYAIONIYIO0 T[ICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /it P Konrtpoabnbie | Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcesbl
bubnunoreka LIOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPTaHHU3aIUs 1 bubmorexa LHOK
P i https://m.edso00.ru/7f41c292
. bubnuorexa [IOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnuorexa [IOK
4 X
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso0o.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuoteka [JOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHINMBOCTD 3 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bu6nunorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
! IBOMOIMORHAT GHONOrus 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmnorexka HOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1
3 Opramm3sMeL 1 OKpy)aromas cpesia > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Co00111eCTBa U DKOJIOTMUYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
> Peseprioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Kontpoasnbie | IlpakTnyeckue A p
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2024 https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOU TPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Mcronp30BaHne pa3TMIHBIX 1 0.5 bubmmorexa [JOK
P ' 11.09.2024 | https://m.eds00.ru/863e6122
METOJIOB TIPY U3YYICHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, MpoLECCHI 1 bubnnoreka [JOK
U UX U3Y4YEeHHE 18.09.2024 | https://m.eds00.ru/863e6564
4 XUMHUYECKUH cocTaB KJIeTku. Bona u 1 bubmuorexa [JOK
MUHEPAJIbHBIE COIH 25.09.2024 | https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB  CTpOCHHE GenKoB 02.10.2024 | https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuorexa [IOK
KaTaJIUTHYECKON aKTUBHOCTHU ' 09.10.2024 | https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3bl
WJTU KaTajasbl)»
7 YraeBosasl. JIunumasl 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

16.10.2024 | https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hywentiosbie knenotsl. AT® 23.10.2024 | https://m.edsoo.ru/863e6d5¢c
9 Hctopust u MmeToabl U3ydeHUs bubnnoreka [JOK
kietku. Kinerounas teopust 06.11.2024 | https://m.edsoo.ru/863e6e88
10 KreTtka kak nenoctHas xKuBast
cucrema 13.11.2024
CrpoeHue 3ykapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso00.ru/863e6ff0
. 20.11.2024
OakTepHii Mo MEKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OTIHCaHUE
bubmuorexa [JOK
12 O6MeH BEIECTS KM META0OH3M 27.11.2024 | https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHHTES. ACMOCHITES 04.12.2024 | https://m.edsoo.ru/863e7c98
. bubnuoteka [JOK
14 duepreruteckuii oomen 11.12.2024 | https://m.edso0o.ru/863e7aae
JKu3HEeHHBIN HUKI KIETKH. [lenenne
KieTku. Muto3. JlabopaTopHast Eub 1OK
nonmoTexa
15 pabora Ne 3 «Habmopenme MuTosa B 05 18.12.2024 | https://m.eds00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»
16 Bruocunres Oenka. Peakiusa bu6mmoreka [IOK
MaTpPUYHOTO CHHTE3a 25.12.2024 | https://m.edsoo.ru/863e796e
17 Tpancnsiuust — OuocunTes 6enka bubnnorexa [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

15.01.2025 | https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbI )KU3HU — bubnuoreka [IOK
BUPYCHI 22.01.2025 | https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 99.01.2025 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 05.02.2025 | https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
k1eTok. OImio10TBOpEHHE.
21 JlaboparopHas padota Ne 4 05 bubnnoreka [JOK
«M3yueHne cTpoeHus NoJ0BbIX ' 12.02.2025 | https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 NunuBunyansHOE pa3BuTHe bubnuoreka [IOK
OpPraHHU3MOB 19.02.2025 | https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnnorexka [JOK
HAaCJEACTBEHHOCTH U U3MEHYMBOCTH 26.02.2025 | https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmorexa HOK
P ’ PiA 05.03.2025 | https://m.eds0o.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHUE. 3aKOH
25 fezaminiloro H';;HI: OBaHMS bubmorexa HOK
A 12.03.2025 | https://m.edso0.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacieJOBaHUE
26 npu3HakoB. JlaboparopHas pabota 05 bubnuotexa [JOK
Ne 5 «M3yueHue pe3ynbTaToB ' 19.03.2025 | https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO U JUTHOPUIHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIMBAaHUA Y IPO30(UIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 02.04.2025 | https://m.edsoo.ru/863e8c60
N3menunuBocTh. HeHacnencTBeHHas
M3MEHUYUBOCTh. JlabopaTopHas

08 pabota Ne 6. zydenue 1 05 bubnmoreka [JOK
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, ' 09.04.2025 | https://m.edsoo.ru/863e8efe
MTOCTPOCHHUE BApUALIMOHHOTO Psaa U
BapUAIIMOHHOW KPUBOW»

HacnencrBenHass "3BMEHYMBOCTb.

29 JlaboparopHuas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTaluui y 1po3ohuisl Ha ' 16.04.2025 | https://m.eds00.ru/863e8efe
TOTOBBIX MUKpOIIpEIapaTax»

bu6mmorexa [IOK
30 r 1
cHeTiia qeroBera 23.04.2025 | https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHHE TTO

31 H 1
Teme «HacnencTBeHHOCTh 1 30.04.2025
W3MEHUYUBOCTH OPTaHU3MOB)

32 CenexIius Kak HayKa ¥ IMpoIiece 1 bubmmorexa [JOK

B Ve port 07.05.2025 | https://m.edsoo.ru/863e9214

33 MeToabl U TOCTHKEHUS CEIIEKIINU 1 bu6mmoreka [JOK
pacTeHHU U KUBOTHBIX 14.05.2025 | https://m.eds00.ru/863e9214

34 buorexHoorus Kak orpacib 1 bubnnoreka [JOK
MPOU3BOJICTBA 21.05.2025 | https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [OK
B A i 04.09.2024 | https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 DBOIIOLNH 11.09.2024 | https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1
FRPOSBOIOMHA 18.09.2024 | https://m.edsoo.ru/863e9cle
[Tomyssius Kak JIeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JII:«,160 ];To Hﬂa}l abora JI\;O 1 1 0.5 bubmorexa LHOK
PaTOpHai p ) ' 25.09.2024 | https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [JOK
(bakTOpHbl) SBOJIIOLIUU 02.10.2024 | https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 0 1
CTCCTBCHIBIT OTOOP H €O popMI 09.10.2024 | https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlaboparopHast 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue ' 16.10.2024 | https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIHHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubmuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MaKpPOIBOJIOIHH 23.10.2024 | https://m.edsoo.ru/863e9cle
H
9 €00pPaTUMOCTH IBOTIOIIUU 06.11.2024
10 Wcropus xu3Hu Ha 3emiie U METO/bI
e€ u3y4eHus 13.11.2024
1 ['unoTe3sl MpOUCXO0XKACHUS KU3HU bubnunoreka HOK
Ha 3emie 20.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam bubnuorexa [JOK
Y TIepUOIaM 27.11.2024 | https://m.edsoo.ru/863eabbhe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTHTEIHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 05 bubnuorexa [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB ' 04.12.2024 | https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTICKIIUSX
14 CoBpeMeHHas cuctema bubnuoteka [JOK
OpraHUYEeCcCKOro Mupa 11.12.2024 | https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bu6mmoreka [IOK
(a"TpoOmOTEeHE3) 18.12.2024 | https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
aHTPOIIOTeHE3a 25.12.2024 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUU
YesioBeKa 15.01.2025
18 UYenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJarTanuy YeJIoBeKa 22.01.2025 | https://m.edsoo.ru/863eaea?2
19 PesepBHblil ypok. O6006111eH1E 110
TeMme «BO3HMKHOBEHHE U Pa3BUTHE 29.01.2025
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JKA3HU Ha 3eMIie)

20 €]
KOJIOTHS KaK HayKa 05.02.2025
91 Cpenpl 00uTaHUS U YKOJIOTHIYECKHE bu6mmoreka [IOK
(hakTopbl 12.02.2025 | https://m.edsoo.ru/863eafec
AlGuoTtndeckue HakTophbI.
JlaGopaTopHnas padota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' 19.02.2025 | https://m.edsoo.ru/863ebl10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHTHE YEPEHKOB KOJICYyCa)
bubmuorexa [JOK
23 b
HOTHHECKHE (axTopb! 26.02.2025 | https://m.eds0o.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktudeckast padbora
24 No 2 «1 & 0.5
02 « onfqu TUIOTHOCTH 05.03.2025
TIOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHun»
o5 Coo0b1iecTBa OpraHu3MoB — bubmotexa LIOK
OHOIIEHO3 12.03.2025 | https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) 19.03.2025 | https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MMUPAMUJIBI bubmorexa HOK
. PAVIVARE 02.04.2025 | https://m.eds00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 IIpuponaHbie 3KOCUCTEMBI

09.04.2025
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AHTpOHOFCHHBIG 9KOCHCTEMbI

16.04.2025

30 buocdepa — rnobanpHas 1 bubmumoreka [IOK
9KOCUCTEMA 3eMIIU 23.04.2025 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnoreka [HOK
ounochepsl 30.04.2025 | https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1 07.05.2025

33 CocyiiecTBoBaHUE TIPUPOIBI U 1 bubnuorexa [JOK
YeJ0BeYeCcTBa 14.05.2025 | https://m.edsoo.ru/863ebale
PesepBHblIil ypok. O600111€HE TEMBI

34 «Co00111eCcTBa U DKOJIOTUUECKUAE 1 91.05.2025
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPO'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Yuebnuk: buonorus. 11 knacc: yaeOHUK Ju1st 00111e00pa3oBaTeIbHBIX OpraHnu3amui /
B.B.ITaceunuk u ap.: - M., IIpocBemenue. 2021

2. MyxamemxkanoB W1.P. Tectsl, 3a4eTsl, Oaumonpock! no odmiei 6uonoruu 10-11 kmaccsr.-
M.: «Bako». 2006

3. W.H. [lonomapeBa Oxonorus M.: uzgarensckuii neHTp «Benrana — ['pad», 2006

4. bykosckuii E.M. Dxonorndeckue onumnuasl Juis yqammxes 9-11 knaccos:
MeTtoauueckoe mocodue — M.:APKTHU, 2006

S.buonorus. 5-11 kmaccel: pa3BepHyTOoe TemaTuyeckoe rianuposanne. Y MK «Jlunus
Xu3HU» 1o peaakuueit B.B. ITaceunuka/ aBT.-coct. M.B. Onanosuul u ap.I — Bosrorpan,
Vuwurens, 2011.

6. [Iporpamma: IIporpamma o 6uosioruu st 001Ie00pa30BaTEIbHBIX KO (COOPHUK

buonorus. Paboune nporpammsl. [Ipenqmernas nunus yueOHUKoB «JIuaus xusam». 10—11
KJIacChl: yuel. mocobue amst o01ieo0pa3oBaTeIbHbIX. OpraHu3aluii: 6a3oBbiil ypoBeHb / B. B.
[Maceunux, I'. T'. IlIBenos, T. M. E¢pumoBa. — M. : [IpocBemenue, 2017

7. Anacracosa JL.II. O6mas Oouonorus. unakrudyeckue marepuansl. — M.: Benrtana-I"pacd,
1997.

8. bornanosa T.JI., CononoBa E.A. buonorus. CipaBo4HUK JIJIs1 CTapIIEKIACCHUKOB U
nocrynatonux B By3sl. — M.: ACT-nipecc, 2006.

9. bonrosa 1.B. CoopHuk 3aaa4 1o od1eit ouonoruu i nocrynatomux B BY3s1. — M.:
Onukc 21 Bek, 2005.

10. Bepsunmn H.M., Kopcynckast B.M. O61mas Metoauka mpenojaBaHust 6uoioruu. — M.:
[Ipocsemnienue, 1986.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://infourok.ru/
https://multiurok.ru/
https://resh.edu.ru/



